Introduction: Attention to patients with acute minor illnesses represents a major burden for primary care. Although programs of nurse care for children with acute minor illnesses in primary care started a long time ago, there is limited information about the results of these programs in current practice. Objectives: The objective of this study was to assess the feasibility and efficacy of a program of nurse management for unscheduled consultations of children with acute minor illnesses. Methods: Observational study of children seeking unscheduled consultations for 16 acute minor illnesses in 284 primary care practices during a 2-year period. The program of nurse management used predefined management algorithms. Findings: Among 467,160 consultations performed, case resolution was achieved in 65.4%. The remaining 34.6% of cases were not solved by the primary healthcare nurse due to the existence of signs of alarm and were referred to a pediatrician. Return to consultation during a 7-day period for the same reason as the original consultation was only 2.6%. Conclusions: A program that uses management algorithms is effective for nurse care management of children with acute minor illnesses in primary care. Clinical Relevance: Application of programs of nurse management for unscheduled consultations for children with acute minor illnesses is feasible and effective.
increasingly higher number of patients with chronic diseases, often in the setting of a limited number of healthcare professionals (Bodenheimer & Pham, 2010) . As a result, a number of healthcare systems have implemented programs in which the unscheduled acute care of adult patients with minor illnesses is delivered by nurse practitioners. The rationale of these programs is based on a large body of evidence indicating that nurse practitioners are able to provide patients with minor illnesses at a high standard of care similar to that provided by general practitioners. A systematic review of 11 randomized and 23 observational studies comparing nurse practitioners and physicians providing care at the first point of contact in a primary care setting showed no differences in quality of care delivered, as estimated by prescriptions, return consultations, or referrals between the two groups, whereas patients' satisfaction was higher with nurse practitioners (Horrocks, Anderson, & Salisbury, 2002) . The current study was aimed at assessing the feasibility and efficacy of a program of nurse management for unscheduled consultations of children with acute minor illnesses. Earlier reports of nursing care for children with acute minor illnesses derive from the Pediatric Nurse-Practitioner Program. This was a program developed in the late 1960s at the University of Colorado aimed at providing total health care for children living in medically deprived communities (Silver, Ford, & Day, 1968; Silver, Ford, & Stearly, 1967) . Nurses provided care to well children as well as sick children with acute or chronic conditions. Children with acute minor illnesses were cared for by nurses using a pre-established plan of management, while children severely ill were referred to a physician for immediate medical care. Although similar programs for children with acute minor illnesses have since then been established, there is limited information on the effectiveness of such programs in current nursing practice (Campbell, Kearsley, Herdman, & Maric, 1995; Schiff, Fraser, & Walters, 1969; Yousey & Carr, 2005) . Knowledge about the effectiveness of programs of nurse practitioner management of children with acute minor illnesses is important because acute conditions in the pediatric population are very common and differ from those in adults. In two randomized controlled trials of nurse practitioner care versus general practitioner care for patients requesting same day consultation, 896 out of the 2,660 patients included in the study were children (Kinnerseley, Anderson, Parry, Clement, Archard, & Turton, 2000; Venning, Durie, Roland, Roberts, & Leese, 2000) . In both studies, patients' satisfaction was higher with nurse practitioners but no other specific analyses were reported for the pediatric population. Although to our knowledge there are no specific studies assessing the frequency of unscheduled consultations in the pediatric population in primary care, they probably represent a major workload for health systems in a manner similar to that for the adult population (Bodenheimer & Pham, 2010; Kocher & Asplin, 2013) . Due to this limited of information, we report an observational study assessing the results of a program of nurse management for unscheduled consultations of children with acute minor illnesses in primary care in a large geographical area in Catalonia, northwest Spain. The program uses evidence-based algorithms for the most common acute minor illnesses in pediatric patients, including the following: skin injury, acute fever, cough, runny nose, acute diarrhea, diaper rash, vomiting, stomach cramps, burns, bites, constipation, intense crying, ear foreign body, nose bleeding, regurgitation, and nasal foreign body. At the time of the visit, the nurses first assessed the main reason for consultation as well as possible previous health problems and applied the corresponding algorithm. All algorithms had signs of alarm to recognize children with potentially severe conditions that required expedited consultation with a pediatrician. If signs of alarm were not present, nurses applied the algorithm, which specified the cures for each particular condition. An example of an algorithm is provided in Table 1 . All algorithms dealt with specific health conditions that had been identified in previous years as prevalent among the pediatric population.
In Spain there is no exact equivalent to the nurse practitioner as in the United Kingdom or United States, but nursing education requires a 4-year university degree. Therefore, although their educational background is lower than that of nurse practitioners in the United States or other countries, it is sufficient to deal with management of patients with minor illnesses. Moreover, with the current legislation, Spanish nurses can prescribe drugs under specific circumstances such as those of predefined algorithms. The results presented herein reflect an expansion of the role of nurses in primary care in Spain.
Methods

Aim of the Study
The objective of this study was to assess the feasibility and efficacy of a program of nurse management for unscheduled consultations of children with acute minor illnesses.
Design of the Study
The current study is an observational study with retrospective analysis of data from children attended in a program of nurse algorithm-guided care for acute minor illnesses in primary care. Data were collected jnu12169 W3G-jnu. Note. All signs of alarm were looked for in each algorithm. If a sign(s) of alarm was present, the nurses sent the children to the pediatrician for immediate consultation. If none of the signs of alarm was present, the nurses applied the part of the algorithm related to treatment.
prospectively in the electronic medical record at the time of consultation with the child.
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Study Population
A total of 467,160 children up to 15 years old with unscheduled consultations for 16 different acute minor illnesses seen over a 2-year period (April 2009 to April 2011) were included in the study.
Program of Nurse Algorithm-Guided Care for Children With Acute Minor Illnesses
This study was performed in Catalonia, an autonomous region of Spain, located in the northeast corner of the country, next to France, with a population of approximately seven million inhabitants. Catalonia has a public health system with universal coverage. Primary health care is delivered in primary care practices that are widespread around the country in such a way that health care can be provided similarly in small country villages as well as neighborhoods of large cities. All practices have nurses and general practitioners. The role of nurses in primary care is to provide care to patients with chronic illnesses and also patients with acute minor illnesses. Care to children is also provided in primary care centers by pediatricians and nurses trained in pediatrics.
The main healthcare provider in Catalonia launched in 2009 a program of nurse management for patients with acute minor illnesses requesting same-day consultation in primary care. This program included adult patients as well as children. Before the program was implemented, adult patients requesting same-day consultation with acute minor illnesses were seen by general practitioners, while children were seen by pediatricians. These consultations for acute minor illnesses without appointment represented a major workload for both general practitioners and pediatricians. The program was carried out in 284 primary care practices attending a population of approximately 6 million inhabitants.
The pediatric program of nursing care for children with acute minor illnesses was prepared by a task group composed of nurses with extensive experience in pediatrics, pediatricians, and general practitioners, all with experience in primary care. The program was approved by the Institut Català de la Salut (Catalonian Institute of Health), the healthcare provider, and reviewed by nursing and pediatric societies and was in accordance with the current legislation with respect to the role of nurses in patient care. The program consisted of a general protocol and 16 management algorithms of common acute minor illnesses in children seen in primary care, as previously mentioned. Nurse management algorithms were prepared by a group of pediatric nurses and pediatricians following the guidelines of the Institut Català de la Salut for each condition, which were based on available evidence derived from recommendations of national nursing and pediatric societies. Before the implementation of the program, working sessions were performed in all practices to explain the management algorithms to all nurses and pediatricians. Moreover, an online training program was specifically designed for further education on the use of the management algorithms. Besides this, as explained below, management algorithms were included in the electronic medical record system used in all practices and could be easily accessed from patients' e-medical records. The general protocol included three steps: assessment of main signs and symptoms, identification of previous health problems and their treatments, and detection of the main reason for consultation. Algorithms included signs of alarm to identify children with a potentially severe condition. If signs of alarm were not present, the nurse applied the algorithm that only in few cases required drug prescription to relieve symptoms (i.e., fever). If signs of alarm were detected, the nurse referred the patient to the pediatrician, who was available for an immediate visit in the same practice. Both nurses and pediatricians advised parents to seek urgent medical assistance if symptoms did not improve or children developed new symptoms. Once the program started, all children seeking same-day consultation for one of the 16 predefined conditions were seen by a nurse in a specific nurse office of primary care practices. In all practices, there was a nurse dealing with these patients 5 days per week. During the consultation, nurses performed a general interview of the children and their parents to identify the main reason for consultation and identify potential previous health issues. Afterwards, nurses applied one of the management algorithms, which were included in the computerized medical system to ensure compliance. All algorithms, besides including instructions for management, incorporated issues of healthcare education and prevention related to each condition. An example of a management algorithm is presented in Table 1 . The study was approved by the institutional review board and followed the current regulations for data confidentiality.
Data Collection
Data from all consecutive children seen in the program during the 2-year period of the study were downloaded directly from the computerized electronic health record system using specific software and incorporated into a database for analysis.
Data Analysis
The primary outcome was case resolution, defined as application of the management algorithm by the pediatric nurse without the need of referral to the pediatrician. The secondary outcome was return to consultation, defined as requirement of new consultation for the same reason as the first one in primary care, either with a pediatric nurse or pediatrician, within a 7-day period after the initial consultation. In the calculation of the rate of return to consultation, only cases that were solved by
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nurses were included in the analysis. Comparisons of resolution rates and return consultation between the different age groups of children were performed with the chi-square test and Fisher's exact test. The analysis was performed using SPSS 15 for Windows (SPSS, Inc., Chicago, IL, USA).
Findings
Frequency of Unscheduled Acute Minor Illnesses in Children During the 2-year period of the study, over 450,000 unscheduled consultations of 16 predefined acute minor illnesses in children were performed by pediatric nurses under the current program using nurse management algorithms in primary care. This represents approximately 19,000 consultations per month in all practices, and an average of 68 consultations per practice per month.
The 16 acute minor illnesses and their individual frequencies categorized by age groups are shown in Table 2 .
Case Resolution
Overall case resolution was achieved in almost two thirds of children (65.4%). The remaining 34.6% of cases jnu12169 W3G-jnu. were not solved by the pediatric nurse due to the existence of predefined signs of alarm and were referred to a pediatrician. The individual frequencies of case resolution varied widely according to the different conditions, from 96.8% for stomach cramps to 30% for acute fever (Table 3) . Resolution rates of over 80% were achieved for stomach cramps, burns, diaper rash, regurgitation, constipation, and skin injury. Resolution rates of 50% to 80% were obtained for nose bleeding, ear and nasal foreign bodies, acute diarrhea, bites, runny nose, and vomiting. The lowest resolution rates (below 50%) were found for intense crying, cough, and acute fever. Overall, the resolution rate was significantly lower in the 1-to 6-year age group compared to the other two groups (p < .001).
Return to Consultation
In the whole series, the proportion of children who returned to consultation was low and averaged only 2.6%. The highest return rates were observed for burns and skin injury and the lowest for nasal foreign body (9.8% and 3.3% vs. 0%, respectively; Table 4 ). The return rate was lower than 3% in 14 out of the 16 acute minor illnesses. Considering all conditions together, return to consultation increased slightly but significantly with age, from 1.6% in the age group lower than 1 year, 2.6% in the age group 1 to 6 years, and 3.2% in the age group more than 6 years (p < .001). 
Discussion
The results of the current study show that a program of nurse management for unscheduled consultations of children is feasible and effective in a large primary care organization. The results of the current study should be discussed in the light of the progressively increasing role of nurses in primary care. Advanced nurse practitioners are expanding their role in primary care in many countries, including the United States, Canada, European countries, Australia, and New Zealand, among others, to address the increased demand related to the growing number of patients with chronic disorders as well as patients with acute uncomplicated disorders (Bodenheimer, Chen, & Bennett, 2009; Fairman, Rowe, Hassmiller, & Shalala, 2011) . This expansion of the role of advanced nurse practitioners is not free of controversy, which has been discussed in several studies reported elsewhere (Donelan, DesRoches, Dittus, & Buerhaus, 2013; Iglehart, 2013; Lindblad, Hallman, Gillsjö, Lindblad, & Fegerström, 2010; Vallejo-Torres & Morris, 2011) . The most contentious aspects of the expansion of the role of nurses are the level of education required by nurses, drug prescription, and the issue of supervision by a physician. Moreover, comparisons of levels of nurse education and training between countries are difficult because of differences in educational programs and qualifications among countries.
In the program reported in the current study, all nurses who participated had a university degree followed by experience with pediatric patients. In the current program, the only drugs that could be prescribed were drugs to relieve symptoms (i.e., fever, cough), and prescription was performed according to management algorithms. Finally, there was a close coordination between nurses and pediatricians, who were always available in each practice for consultation.
A number of previous experiences about nursing care of children with acute minor illnesses have been reported (Campbell et al., 1995; Schiff et al., 1969; Silver et al., 1967 Silver et al., , 1968 Yousey & Carr, 2005) . The current study provides a further insight in this field by analyzing the efficacy of one of these programs in current practice in a heavily populated area. The most frequent conditions seen were skin injury, acute fever, cough, runny nose, and acute diarrhea, which accounted for approximately 80% of the total consultations. These conditions are similar to those reported by others (Whitburn et al., 2011) . Individual frequencies of the remaining conditions were lower than 5%. The highest resolution rates, over 80%, were achieved with stomach cramps, burns, diaper rash, regurgitation, constipation, and skin injury. The lowest rates were achieved in cough and acute fever (34.7% and 30%, respectively). The difference in resolution rates may be due, at least in part, to the fact that the former categories include conditions related to classical nurse practice, while the latter require exploratory maneuvers that may be less familiar to nurses. Moreover, it should be emphasized that algorithms for cough and fever included several signs of alarm aimed at transferring children to the pediatrician. Therefore, the lower resolution rate was likely related to the strict adherence to management algorithms. The overall effectiveness of the program was confirmed by the low rate of return consultation for the majority of conditions, lower than 2% for all but two conditions, skin injury and burns (3.3% and 9.8%, respectively).
It should be emphasized that the nurse program for unscheduled acute care in children reported in this study was based on management algorithms incorporated in the electronic medical record system and that training sessions were performed before the program started. This allowed applying updated and evidence-based diagnostic and management processes and eliminating inconsistencies across nurses and practices. A further point to highlight is that a pediatrician was always available for immediate consultation in cases where the management algorithms showed signs of alarm. Therefore, the program was an example of close collaboration between nurses and physicians. Our group has reported similar results with a nurse program for same-day management of acute minor illnesses in adult patients (Fabrellas et al., 2011 (Fabrellas et al., , 2013 .
Limitations of the Study
This study has several limitations that should be mentioned. First, the protocol developed may not be entirely applicable to countries with health systems different from the current system in Catalonia and may need some adjustments to comply with local particularities and regulations. Second, the program reported requires a close collaboration between nurses and pediatricians both in the development of algorithms and during its application. Without this collaboration the program cannot be developed. Moreover, the current program requires nurses with a university degree and significant experience in pediatrics. Third, the study was based on retrospective analysis of data; therefore, it has the limitations inherent to all retrospective studies. For instance, case resolution was not confirmed directly with parents or children and patient satisfaction could not be analyzed.
Further Research
Possible further research in this area includes the development of new algorithms for conditions not included in the current program as well as the potential evaluation of a telephone nursing line for assistance of simple conditions.
In summary, the current study reports the results of a large program of nurse management for unscheduled consultations of children with acute minor illnesses in primary care. The program was feasible and proved to be very effective in case resolution. The establishment of this type of program may help nurses expand their role in primary care and appears to be an efficient strategy to cope with the increased demand for acute unscheduled care. 
